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XVHUVDQGSODWIRUP LQGHSHQGHQFH LQ LPSOHPHQWDWLRQ 6DWLVI\LQJ WKHVH WZR
FRQVWUDLQWV PDNHV ('*$5 RQH RI WKH RQO\ WLPH DQG FRVW HIIHFWLYH JULG
FRPSXWLQJ VROXWLRQV  ('*$5 FUHDWHV DQ HDV\ RI XVH KLJK SHUIRUPDQFH
VROXWLRQ IRU VFLHQWLVWV DQG VWXGHQWV LQ VROYLQJ FRPSXWDWLRQDOO\ LQWHQVH






















SURJUDPPLQJ D FRPSXWLQJ FOXVWHU KRZHYHU LV QRW UHGXFHG ZLWK WKH UHGXFWLRQ RI
FRPSXWLQJV\VWHPVZLWKLQWKHFOXVWHU&RPSXWLQJFOXVWHUVW\SLFDOO\XVHVLPLODUSDUDOOHO
SURJUDPPLQJHQYLURQPHQWVWRWKDWRIDPXOWLFRUHVXSHUFRPSXWHU$GLVWULEXWHGJULGLV
































&DOLIRUQLD %HUNHOH\ DQG KDV RYHU  PLOOLRQ YROXQWHHU FOLHQWV ZRUOGZLGH DQG LV
VHOIFUHGLWHGZLWK DQ DYHUDJH RI 7)/236 7HUD )/RDWLQJ SRLQW2SHUDWLRQV 3HU













SRZHU IRU FRPSXWDWLRQDOO\ LQWHQVLYH SUREOHPV IRU ZKLFK QR 
YLDEOH
 UHVRXUFHV ZHUH




















2XW RI IUXVWUDWLRQ FDPH WKH LGHD«ZK\ QRW GHVLJQ DQG GHYHORS RXU RZQ JULG
DUFKLWHFWXUH"(YHQLIRXUJULGDUFKLWHFWXUHZDVQRWDEOHWRUHDFKWKH7)/23EHQFKPDUN
RIRWKHUDUFKLWHFWXUHVDQ\JULGDUFKLWHFWXUHWKDWFRXOGEHEURXJKWXSLQPLQXWHVZRXOG



































































#import python mods as needed 
#Preamble - used for config
def generate(): 
   . . . 
   return chunk 
def aggregate(resultList): 
   . . . 
   return finalResult 
def compute(chunk): 
   . . . 
   return result






















PDQ\ DSSOLFDWLRQV IURP PDQ\ GRPDLQV ZLWKRXW DQ\ VHUYHU UHFRQILJXUDWLRQ RU
GHYHORSPHQW  0RVW JULG DUFKLWHFWXUHV WRGD\ PXVW EH UHFRQILJXUHG DQG DFWXDOO\
UHGHYHORSHGIRUHDFKDSSOLFDWLRQVLQFHWKHDUFKLWHFWXUHLVWKHDSSOLFDWLRQLQRWKHUJULG
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